Abstract pH data were obtained from one level and pressure data from three levels in the oesophagus over 23 hours in 24 healthy volunteers, followed by automatic propagation analysis of motility data and analysis of time with pH less than 4. Apart from periods of meal ingestion, isolated pressure complexes were found more frequently in the distal than in the proximal oesophagus. This was especially common in the recumbent position at night. Most contractions of the proximal oesophagus were propagating. In the distal oesophagus propagating pressure waves were more frequent during the day than during the night and most frequent during meals. antimony pH probe (Monocrystant Mod 0011, Synectics Medical, Sweden). These were mutually fixed in a way that allowed continuous pressure measurements from three levels of the oesophagus. The distance between the middle and the distal transducer was 5 cm and between the middle and the proximal transducer 10 cm. The most distal pressure transducer was located 3 cm proximal to the pH probe. The Clay Adams catheter, which had an internal diameter of 1. 14 mm and an external diameter of 1.58 mm, terminated 0 5 cm proximal to the distal solid state transducer. The transducers and the pH probe were connected to a portable recorder with a solid state memory (micro-DIGITRAPPER-EXT, Synectics Medical) via a sensor adapter. This device permits sampling and data storage for at least 24 hours. Signals from each channel were digitised with a sampling frequency of 4 Hz.
Results
The 24 subjects had 9.0 hours (range 7-5-12.4) of night time recumbency, 11.7 hours (range 6-3-15-0) in the upright position, and 0 9 hours (range 0 2-3.7) related to meal consumption. The total recording time was 23.4 hours (range 23-0-24 4). In the 17 subjects, who had periods of daytime recumbency, this amounted to 2.6 hours (range 0.3-6.8), 10-3 hours (range 6-3-13-7) in the upright position, and night time recumbency amounted to 9.0 hours (range 7-6-12.4). In addition, 0-8 hours (range 0.2-2.1) were related to meal consumption. An original printout from one normal subject is shown in Figure 1 . A median of23% (range 14-54) of the recorded pressure peaks was classified as segmentary contractions. Only one fifth of these were detected by the middle transducer, while the rest were approximately equally distributed between the proximal and the distal transducers. Thirty eight per cent of the contractions that were a part of a pressure complex were incorporated into a complete complex during the night, in contrast to 46% during meals and 45% in the upright position. During meal ingestion proximal and distal localised complexes were almost equally frequent (Fig 2) . There were relatively more localised complexes distally than proximally during the remaining time upright (p<0004), and particularly during night time recumbency (p< 000003), where approximately three of four localised contractions were found in the distal oesophagus.
The relative number of propagating contractions detected proximally and distally, respectively, under different circumstances are shown in Figure 3 . In the upper oesophagus more than 80% of the pressure complexes were propagating in all situations. A substantially higher proportion of distal complexes was classified as propagating in the upright position (p<0002) and during meals (p<0-001) compared with night time recumbency.
The relative number of non-propagating contractions in the distal oesophagus are shown in Figure 4 for the 17 subjects, who also had periods of recumbency during the day. During night time recumbency simultaneous contractions were more frequent than during daytime recumbency (p<002) and in the upright position not related to meal ingestion (p<005). Simultaneous contractions were equally frequent during daytime recumbency and in the upright position and less frequent during meals than during the remaining daytime periods (p<0005). The greatest difference was between meal ingestion and night time (p<0 002). Reverse contractions were also more frequent during night time recumbency compared with daytime recumbency (p<0-01), while there were no differences between the daytime periods.
The pH in the distal oesophagus was below 4 during In the present study non-propagating contractions were seen more frequently in the distal than the proximal part ofthe oesophagus. In addition, there were more local complexes distally than proximally. This pattern was especially conspicuous during night time recumbency. A pronounced change occurred with the transition from night to day, with a significant increase in the relative number of propagating contractions in the distal oesophagus, as Eypasch et all also found. Furthermore, the proportion of localised complexes that could be detected in the distal oesophagus decreased with the transition from night to day and especially in connection with the ingestion of meals.
Observations from conventional manometry suggest that the smooth muscle part of the oesophagus is more prone to produce uncoordinated responses than the more proximal part. Double peaks are frequent in the distal oesophagus and have been found in normal subjects. Multiple peaks can be seen in the distal oesophagus in some patient groups'3 despite the fact that normal bolus transport is preserved. In addition, oesophageal spasm mainly involves the smooth muscle part of the oesophagus.'415 These observations might explain why non-propagating contractions are relatively frequent in the distal oesophagus, and this explanation is also in agreement with the findings that many of the distal complexes were spontaneous contractions -that is, not a part of a pressure complex started at a more proximal level.
It is noticeable that the difference in the frequency of non-propagating contractions between night time and upright position was further accentuated in connection with meals. An even more important observation might be that non-propagating contractions, and particularly simultaneous contractions, were no more frequent during daytime recumbency than during the remaining time in the upright position. Therefore, the level of consciousness, and thereby the amount of time when regular swallowing takes place, seems more important for the composition of the recorded pressure activity than body position. For prolonged pressure monitoring this implies that a differentiation between daytime and night time recording is essential, while factors such as body position and meal ingestion seem to be of less practical importance for propagation analysis.
In In previous extended recordings of patients with non-cardiac chest pain'2 the results were primarily based on quantitative judgment of selected parts of the tracings. If only selected parts of prolonged recordings are analysed the results will depend greatly on which parts are selected for more intensive analysis. Richter and Castell" found that 2 5 times as many chest pain episodes were related to abnormal peristalsis in a group of patients with non-cardiac chest pain, when the criteria for sampling asymptomatic baseline periods were changed.
The method of prolonged monitoring of intraoesophageal pressures poses problems that differ from those of conventional manometry. Should the criteria for detection of pressure events be based on data from normal physiology, in particular those measured in connection with bolus transport? Or should the primary aim be to evaluate the efficiency of the integrated function ofthe oesophagus and the central nervous system -for instance, deduced from the ability of the oesophagus to organise from non-propagating to propagating pressure activity during the transition from night time to daytime, as proposed by Eypasch et al?5 Firstly, it will be necessary during future investigations to set different thresholds for amplitude at the different recording sites, as the minimum amplitude to accomplish bolus transportation varies along the oesophagus.' Secondly, it might be desirable to set limits that provide as low an upper normal range for the occurrence of non-propagating pressure activity as possible, without regard for the amplitudes and peristaltic velocities that are necessary for bolus transport.
Digital sampling of data from one pH and three pressure measuring points in the oesophagus followed by fully automated propagation analysis is technically feasible. It could be shown by means of this method that a major part of the recorded pressure activity occurred in the distal oesophagus, where non-propagating contractions were also frequent. Propagating pressure waves were substantially more frequent during daytime than night time recumbency in the distal oesophagus, and most frequent during the ingestion of meals. The level of consciousness was found to be important and changes of body position during the daytime unimportant for the frequency of simultaneous contractions in the distal oesophagus. Due to the large amount of data provided by this newly developed technique the problems of data computation and data presentation now seem greater than the problems of data sampling.
This study was supported by a grant from Astra, Denmark.
